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action follows, in a most striking way, these same general characteristics. All of them swing constantly on either side of a mean energetic condition, against resistances which increase as the departure from the mean condition increases, between limits of zero and infinity neither of which can ever imaginably be reached. It is of vital importance to the mechanical theories of heat and these other energy-forms, therefore, that these same basic characteristics be noted as attributes of the most elementary, mechanically energetic mass-pair.
Energy-transformation. So far as the mathematical forms of the curves connecting the several factors of energy are concerned, these swings of energetic condition on either side of the central mean might extend indefinitely, along the asymptotes to either axis. But when mathematics is replaced by observation of natural fact, it appears that each curve fails of continuity, if pushed too far along its asymptote. Some factor hitherto irrelevant enters and controls the situation. The energetic equilibrium, stable up to this point, becomes abruptly unstable. Smooth interaction at a distance between the two mass-portions comes to an end. Either dissociation enters, to put an end to the identity of the mass-pair as a perceptible pair, or collision enters to put an end to the conservation of the original form of energy.
This, then, is energy-transformation, the break in the continuity of the curves of stable equilibrium and of visible conservation of energy which reveal the critical limits of intensity of energy—the critical limits to the concentration of energy in, or of abstraction of energy from, a mass-system of the particular degrees of mass and of mass-pairing in question.
What ensues then is more difficult to explain than what has preceded. We know now, from considerations broader than any yet permitted to enter the argument, that trespass beyond these critical limits of intensity abrogates neither the Conservation of Energy nor the universal Stability of Equilibrium. It is only in terms of the particular form of energy in question—in this case mechanical energy—that the continuity of conservation and stability is broken. The line is then crossed which arbitrarily defines this energy-form from the others; and across this line, with the energy, we must step, if we are to follow clearly the continuity of universal natural action. When we have crossed we shall see that what we have crossed was indeed an arbitrary line,